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Abstract  
Recently, much attention is given to financial-growth nexus, but largely via the physical capital accumulation channel. This study 
differed by examining this nexus, via the human capital accumulation channel in the ECOWAS region. It employed panel 
cointegration approaches as well as the FMOLS, DOLS. The results revealed that bank private credit and domestic private credit 
contribute significantly to economic growth in the ECOWAS, both directly and through their influence on human capital 
accumulation. These results imply that providing access to credit to both enterprises and individuals, through appropriate financial 
policies, will encourage economic growth in the ECOWAS region. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of GLTR International Sdn. Berhad. 
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1. Introduction 
African countries exhibited the weakest economic performance relative to other regions of the world. For instance, 
in 2010 the average per capita GDP in Africa is US$ 1669, which is far below the lower middle income groups’ 
average, of US$ 2530.5. This poor economic performance is more severe in the West African region under its umbrella 
organization the ECOWAS; in 2010 average GDP per capita of the ECOWAS region was US$ 669.5; this placed the 
region into the low income group (World Bank, 2013). From the perspective of the endogenous growth models, the 
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weak economic performance of ECOWAS in particular, can be located in the major engine of growth, which is human 
capital accumulation. The endogenous growth models, especially by Romer (1986) and Lucas (1988), stressed 
knowledge or human capital accumulation as very significant in determining long term economic growth. In the 
ECOWAS region, except for Ghana and Cape Verde, the remaining 13 ECOWAS countries are in low human 
development group (UNDP, 2013). 
Recently, the activities of financial intermediaries and their level of development have been recognized as the 
potential determinants of economic growth, by enhancing the accumulation of physical capital and productivity. This 
line of argument was championed by Schumpeter (1911/1934), who argued that the activities of banks facilitate 
investment in physical capital, the adoption of new technology, innovation among others and hence economic growth. 
Similarly, the advancement of the financial repression theory by McKinnon (1973) and Shaw (1973), together with 
the insight from the endogenous growth models add an impetus to and provide an analytical basis for the finance-
growth relationship. 
Consequently, endogenous growth models have generally been used in the literature as the theoretical basis of 
studies on finance-growth nexus; this is because of the role it assigns to financial development through productivity 
of investments among others. However, though capital accumulation is identified as one of the intermediating 
channels, it is narrowly confined to physical capital accumulation. This is despite human capital being recognized to 
be the major engine of growth in the new growth theories. Therefore, any inquiry into the effect of finance on growth 
is supposed to explore the human capital channel. Unfortunately, this is not the case for the vast majority of literature 
in this area, this study aim to fill this gap by exploring among others how financial development impacts on output 
through its influence on human capital accumulation in the ECOWAS sub-region. 
2. Literature Review 
The interest to empirically investigating the finance-growth relationship was rekindled by King and Levine (1993) 
found that the development of the financial sector is robustly related to per capita GDP growth and it positively 
enhance the accumulation of physical capital, as well as improves the efficacy of economies in employing physical 
capital. In a related development, Levine and Zervos (1998) show that even after controlling for economic and political 
factors, the accumulation of capital and productivity and hence GDP, are positively predicted by the development of 
the banking sector and stock market liquidity in 47 countries, over the period from1976 to 1993.  
The above studies were however implicit on the development characteristics of countries, which may affect the 
degree of the development of their financial sectors. Taking this in to consideration Rioja and Valev (2003) studied a 
diverse groups of countries; both industrial as well as developing countries from 1961-1995. Using the General 
Method of Moment (GMM) approach, they found that in highly developed countries, the development of the financial 
sector positively effecting productivity. Conversely, the effect of finance on output growth in less developed 
economies is transmitted mainly through capital accumulation. This implies that in less developed countries financial 
intermediaries have less ability to identify and allocate funds to productive investments as well as effectively monitor 
them.  
In the case of ECOWAS, Esso (2010) examined finance-growth nexus and found that long-run relationship exist 
between them, but causality runs in different directions. However, by employing only private credit as the indicator 
of financial development, could not wholly reveal the dynamic linkages between finance and development in the 
ECOWAS countries. Moreover, even though the study considered the ECOWAS region, it analyses each country 
individually, instead of collectively as a panel, which would have improved the efficiency of the parameter estimates 
and reveal cross sectional dependencies if any.  
Employing the panel co-integration and fully modified OLS approaches, Christopoulos and Tsionas, (2003) in 10 
developing countries. They established that financial depth wields an equilibrium relationship with the real economy. 
Moreover, financial depth was found to cause GDP growth. Similarly, Kiran, Yavuz and Güriş, (2009) investigated if 
cointegration relationship exists amongst finance and growth. Covering ten emerging countries over 1968 to 2007 
periods and adopting the panel co-integration technique developed by Pedroni, the results revealed that financial 
development positively and significantly influence growth.  
Generally, although, finance and growth literature is largely based on the endogenous growth models, it however, 
neglected human capital accumulation as an important channel through which financial development can influence 
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output in the context of the endogenous growth models. In some of the few exceptions to this, Evans, Green and 
Murinde (2000) assess whether the development of the financial sector and human capital, favourably impacted 
economic growth in 82 countries. The findings show that both are making important contribution towards the growth 
process. They therefore, argued that testing the impact of either of them separately will tend to yield misleading results. 
In related development, Kendall (2007) found that human capital accumulation can reduce the negative effects of 
financial constraint and also acts as a substitute to bank intermediated finance in the growth process of some Indian 
districts. By and large, the above studies employed panel data approaches, which do not account for heterogeneity, 
endogeneity as well as cross sectional dependence; all these may lead to bias, inefficiency and inconsistency of 
parameters and standard errors. Therefore, this study employed panel methods that take these into consideration. 
3. Methodology 
3.1. Variables and Data 
This study used the ratios of broad money, domestic and bank credits to GDP as financial development indicators.  
Broad money represents the overall financial depth or the level of monetization of the economy. Bank private credit 
and domestic credits represent the financial intermediation activities, which is the basic functions of commercial banks 
and other deposit taking institutions. Human capital accumulation measured by total primary, secondary and tertiary 
school’s enrolment, is used as the mediating variable. Other control variables are also included, these are openness 
(sum of import and export) FDI, government expenditure and inflation. This is to control for external influences, 
public sector activities and macroeconomic stability. The data is in 2005 constant United States Dollars, wherever 
necessary and covered the period 1980 to 2011; it is obtained from these data bases; the World Development 
Indicators, United Nations Conference on Trade and Development (UNCTAD) statistics as well as United Nations 
Educational, Scientific and Cultural Organisation (UNESCO) institute of statistics. 
 
3.2. Estimation Technique 
 
On the Basis of literature and the new growth model, the following augmented growth model is estimated: 
)1(lnlnlnln 43210 ititititiit CVHCDFDtGDP HEEEEE  ¦  
Where GDP is real GDP; FD a vector of finance indicators, which are broad money (BM), bank credit (BCR) and 
domestic credit (DC); HCD is human capital development and CV is a vector of control variables, which include 
openness (OPN), foreign direct investment (FDI), total government expenditure (TGE) and inflation (CPI). Due to the 
nature of the data (long panel-T>N) and the potential non-stationarity; panel cointegration technique is employed. 
Therefore, analysis begins with unit root tests, then panel cointegration tests, estimation of long run coefficients then 
finally panel causality test.  
Panel unit root tests that assume homogeneity of cross sectional elements, such as Levin, Lin and Chu (2002) and 
Breitung (2000) are carried out. However, these tests suffered from the restrictive assumption, of stationary or not in 
all cross sectional elements; without giving room for variability. To this end, tests which allowed for heterogeneity 
among cross section units, such as Im, Pesaran and Shin (2003) and Maddala and Wu (1999)-ADF-Fisher test are 
conducted. These tests allowed for some flexibility, by allowing for the possibility that some of the series may have 
unit roots individually.  
The study employed both first and second generation panel cointegration tests; these are the Pedroni (1999; 2000 
and 2004) residual-based test and Westerlund (2007) error correction based test. The Pedroni tests allowed for 
heterogeneity among cross-sectional elements by using idiosyncratic parameters, which are allow differing among the 
cross-section units. Accordingly, Pedroni suggested four within-dimension and three between-dimension test 
statistics. At this juncture it is worthy to note that the Pedroni panel cointegration tests are limited by the assumption 
of cross sectional independence and it is also affected by the common factor restriction. Violation of these assumption 
and restriction will lead to loss of power of the tests. In this regard, Westerlund (2007) developed an error correction-
based test. This test does not imposed common factor restriction and is based on structural rather than residual 
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dynamics. 
Due to the inconsistency and asymptotic bias of the OLS estimator when applied in cointegrated panel as well as 
the potential endogeneity of regressors; the Fully Modified OLS (FMOLS) and Dynamic OLS estimators, developed 
by Pedroni (2000; 2001) and Kao and Chiang (2000) respectively were employed. The former used long run 
covariance matrix to correct the dependent variable and then apply standard OLS. However, according to Kao and 
Chiang (2000), FMOLS is generally biased for heterogeneous panel; thus, indicating that the failure of the supposed 
parametric correction is very serious, particularly in heterogeneous panel, thus they proposed the DOLS, which 
corrects for nuisance parameter, by including lead and lag terms. To test for causality, Granger non-causality test 
developed by Dumitrescu and Hurlin (2012) is employed; it allowed for heterogeneity of coefficients among cross 
sectional units. The test takes in to consideration two categories of the heterogeneities, namely; the heterogeneity of 
the causal relationship as well as that of the underline regression model. The major advantage of this test is that it has 
very good small sample properties, even when cross sectional dependence exists. 
 
4. Results and Analysis 
 
Table 1, show the results of panel unit root tests; all the four revealed that the variables the presence of unit root at 
the levels of the variables, which means they are not stationary. However, upon taking the first difference, they all 
became stationary, meaning that the order of integration of the variables is I(1). 
 
Table 1. Results of Panel Unit Root Tests 
  Levels First difference 
Tests LLC BRT IPS MW-ADF LLC BRT IPS MW-ADF 
LBM  2.9  1.8  3.4  11.4 -5.0*** -2.4*** -5.0***  76.6*** 
LBCR  3.5  3.7  5.1  4.3 -10.7*** -2.6*** -8.0***  110.4*** 
LDC  2.6  2.8  4.5  3.3 -10.2*** -5.8*** -8.2***  116.6*** 
LGDP  1.0 -2.9***  1.5  23.0  0.9 -1 -4.4***  69.9*** 
LHCD  0.5  3.9  2.2  17.9 -3.8*** -2.5*** -3.4***  52.7*** 
LOPN -1  3.2  0.0  25.3 -8.1*** -4.5*** -7.3***  115.5*** 
LFDI  2.1  5.1  3.3  8.3 -7.1*** -3.7*** -6.0***  81.4*** 
LTGE  0.02  1.8  0.3  30.4 -13.4*** -9.5*** -12.1***  157.1*** 
LCPI -0.4  1.6  0.8  14.8 -8.1*** -7.0*** -6.3***  81.4*** 
Note: Probabilities for MW-ADF test is based on  asymptotic Chi-square distribution; while the rest follow  asymptotic normality. 
*** denotes significance at 1%. Lag length selection is based on modified Schwarz information criteria  
Having established the order of integration of the variables, then tests for panel cointegration are conducted. Results 
for the Pedroni tests are contained in table 2 below. It revealed that majority of the seven within and between dimension 
tests have confirmed the existence of cointegration among the variables. However, Panel rho and Group rho-tests 
consitently accept the null of no co-integration. But this is not worrisome, since a Monte Carlo simulation by Pedroni 
(2004) shows that the two tests are inclined to underestimating the rejection of null hypthesis, when N and T are small, 
as is the case of this study. Therefore, it is held that cointegrating relationship prevail among the variables. 
 
 
 
 
 
 
 
100   Abdulsalam Abubakar et al. /  Procedia - Social and Behavioral Sciences  172 ( 2015 )  96 – 103 
Table 2. Results of Pedroni Panel Cointegration Tests 
Within-Dimension 
Broad 
Money 
Bank 
Credit 
Domestic 
Credit 
Panel v-Statistic  0.1 -1.1 -0.1 
Panel rho-Statistic  1.0  0.1 0.8 
Panel PP-Statistic -5.8*** -10.2*** -7.4*** 
Panel ADF-Statistic -5.7*** -9.7*** -7.7*** 
Between-Dimension       
Group rho-Statistic  2.4  2.3 2.4 
Group PP-Statistic -6.4*** -9.1*** -8.3*** 
Group ADF-Statistic -5.1*** -7.2*** -6.6*** 
Note: Lag length automatically selected on the basis of SBC. ***, denotes 
statistical significance at 1%.  
Moreover, table 3 shows that two of the four Westerlund’s panel cointegration tests; that are one each for the panel 
and group mean statistics, confirmed cointegration. Thus, this further confirmed that cointegration prevail among real 
GDP, financial development, human capital accumulation as well as openness, FDI, government expenditure and 
inflation even when cross sectional dependencies exists. Thus we proceed to estimate the cointegrating vectors. 
 
Table 3. Results of Westerlund Panel Cointegration Tests 
 Broad Money Bank Credit Domestic Credit 
Statistic Z-value p-value Z-value p-value Z-value p-value 
Gt -1.600* 0.053 -3.57*** 0.000 -1.778** 0.038 
Ga 5.765 1.000 5.810 1.000 5.686 1.000 
Pt -2.635** 0.032 -2.315** 0.040 -1.875** 0.036 
Pa 4.673 1.000 4.691 1.000 2.901 0.998 
Note: Fixed leads and lags are used, determinstic trend and intercept are included. ***, ** & * 
indicate statistical significance at 1%, 5% & 10% . 
The FMOLS and DOLS estimates are contained in table 4, which has shown that broad money is not determining 
real GDP, even after controlling human capital accumulation. However, this is attributable to the tendency of broad 
money to trigger inflation in the ECOWAS; this is not surprising because, monetary aggregate in developing countries 
is largely composed of currency in circulation. But both domestic credit and banking sector credits are found to be 
making significant contributions to economic growth directly and by boosting human capital accumulation. It is also 
important to report that human capital accumulation appeared to be the most important contributor to economic growth 
in all the models, which confirmed the postulations of the new growth models that emphasized importance of 
knowledge in determining long run growth. Therefore, private and public efforts towards human capital accumulation 
are highly needed, because they boost the economic growth of the ECOWAS region. 
The influence of domestic credit to the growth process appeared to surpass that of banking sector credit, especially 
when the DOLS estimator is employed. This is as a result of the tendency of banks in the ECOWAS region to lend 
more to the government as against the private sector. Therefore, private business entities, especially the medium and 
small scale enterprises explore other source of credit apart from commercial banks. Another important determinant of 
growth in the models is trade openness, which exert positive and significant influence. However, it appeared that 
openness and FDI are substitute. Because wherever openness has positive effect on growth, FDI has either negative 
or insignificant influence. As expected, inflation turn out to have negative and in most cases significant influence on 
real GDP, which is especially higher for the model having broad money as a financial development indicator; thus 
confirming the inflationary tendencies of high level of liquidity. 
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Table 4. Results of Panel Co-integration Estimates 
 Broad Money Bank Credit Domestic Credit 
Variables FMOLS DOLS FMOLS DOLS FMOLS DOLS 
LBM -0.039* -0.043 - - - - 
 [-1.724] [-1.609]     
LBCR - - 0.020** 0.041** - - 
   [2.340] [-2.362]   
LDC - - - - 0.020* 0.055*** 
     [1.752] [3.604] 
LHCD 0.309*** 0.260*** 0.253*** 0.172*** 0.426*** 0.484*** 
 [6.368] [4.515] [9.580] [2.915] [32.189] [25.976] 
LOPN 0.159*** 0.102*** 0.150*** 0.164*** -0.074*** -0.086*** 
 [6.401] [3.240] [11.442] [6.546] [-7.719] [-4.804] 
LFDI 0.002 -0.001 0.001 -0.008 0.035*** 0.017*** 
 [0.246] [-0.173] [0.254] [-1.436] [12.379] [4.093] 
LTGE 0.037* 0.070*** 0.038*** 0.066*** 0.225*** 0.236*** 
 [1.807] [2.856] [3.571] [3.063] [19.083] [9.553] 
LCPI -0.050*** -0.076*** -0.028*** -0.059*** -0.003 0.002 
 [-3.058] [-4.802] [-3.189] [-4.727] [-0.552] [0.213] 
Note: Deterministic trend is included in the estimation, t-statistic is in squared brackets. Lag length selected automatically 
on the basis of the SBC; panel method is pool estimation. ***, ** and * denotes statistical significance at 1%, 5% and 10% 
levels. 
Table 5 below contained causality test results; it revealed that a unidirectional causality runs from GDP to broad 
money and from bank credit to GDP. On the other hand, bidirectional causality is found among domestic credit and 
GDP as well as human capital accumulation and GDP. This means that human capital accumulation and real GDP in 
ECOWAS bear a virtuous cycle; where more human capital accumulated will lead to more economic growth, which 
in turn encourages more human capital accumulation. The same applies to domestic credit. For the bank private credit, 
the results imply that allocating bank credit appropriately, will enhance economic growth in ECOWAS. 
 
Table 5: Results of Dumitrescu-Hurlin Panel Granger Non-Causality Test 
 Null Hypothesis: W-Stat. Zbar-Stat. Prob.  
 LBM does not homogeneously cause LGDP  2.8 0.9 0.4 
 LGDP does not homogeneously cause LBM  3.7 2.2 0.0 
 LBCR does not homogeneously cause LGDP  4.5  3.2 0.0 
 LGDP does not homogeneously cause LBCR  3.2  1.5 0.1 
 LDC does not homogeneously cause LGDP 3.9 2.4 0.0 
 LGDP does not homogeneously cause LDC 4.2 2.8 0.0 
 LHCD does not homogeneously cause LGDP 6.3  5.8 0.0 
 LGDP does not homogeneously cause LHCD 5.2  4.2 0.0 
Note: Lag length selected automatically on the basis of the SBC 
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5. Conclusion 
This study investigated the possible relationship among financial development, human capital accumulation as well 
as real GDP growth. Based on above findings, the following conclusions are arrived at; the development of the 
financial, represented broad money as a ratio of GDP is not significant in influencing economic growth both directly 
and indirectly-via the human capital accumulation channel. On the contrary, real economic activities that rather causes 
broad money growth. However, financial intermediation activities of banks and related institutions (in form of credit 
facilities) encourage accumulation of human capital that also turned to contribute significantly to real GDP growth of 
the ECOWAS region. 
This implies that policies that encourage financial deepening and effective financial intermediation will go a long 
way in promoting economic growth in the region. Therefore, developing more specific credit facilities targeted at both 
the private sector and the households will ease credit constraints and encourage human accumulation capital then 
subsequently real GDP growth in ECOWAS region. Thus, accumulation of human capital should not be only a public 
sector affair, but rather, individuals should be empowered and allowed access to financial resources, such that they 
can fund human capital accumulation. Given low degree of human capital development as well as the apparent low 
level economic performance in ECOWAS; these findings are significant, in that they established the linkage among 
financial development, human capital accumulation and real GDP growth. Therefore, it provides policy makers, with 
policy options to stimulate economic growth by encouraging human capital accumulation, through proper financial 
policy reforms aimed at easing credit constraints and thereby enhancing access to credit. 
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